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(57)Abstract: 

PROBLEM TO BE SOLVED: To send a wavelength multiplex 
optical signal in a broad wavelength band to a long distance by 
compensating the loss difference of an optical signal with each 
wavelength, produced in the wavelength multiplex optical signal 
with a transmission loss characteristic of wavelength 
dependence of an optical transmission line or a scattering 
compensation device itself. 

SOLUTION: An optical transmission line 4, through which a 
wavelength multiplex optical signal with a broad wavelength band 
resulting from applying wavelength multiplexing to optical signals 
with many kinds of wavelength bands are transmitted, is 

provided with a loss difference compensation device 5A, that 
compensates a loss difference of the optical signals with the 
wavelength bands XI -Xn which are produced in the wavelength 
multiplex optical signal by the transmission loss characteristic of 
wavelength dependence of the optical transmission line 4. 
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(4, SMFC0*§) L*«R<$4{jV, ^FCSfl***) 
T. &«£*J£n^5£fciiLtc4oTI4, -» (-« 
tfflft^ffl) W^-^^/KOfi^ft* ( S/NJt) a*3E5 
fill! 3 3- i <Wg:m*&%.*T®h\ll£±^z'£ill,X I 
4 v ^E«C £ V ^i?h 4 . 

[004 1 ] jyWcte. WDMfi|^)ffiffl»^««?> 
1. 55nm (?Od^-WH ^Sr+'Di L/oM 
(nm:t^-NH ^OWDMfi^lr^ 
3600/M (km) tLh€jSLfct?>t=, SMF4*« 

itztifitofr^x^h. mm, i»^i3t , )<ottffl 

0. 8nmtLT. 1 ( 1 6«BW* 

«^) t***«Ufc«*tt. WDMfi|#Ottfflj«*» 
«M*««1 2nmfc&4<7>T\ CKOWDMIf-f f>»3 6 
0 0/1 2 = 3 0 0kmJ.XLf5jMt4t-S8^A*^ 
* { SfitT'^^<^0, 3 2«*&»**aUfe«*J4. 
WD Mfl-f Offiffl^ft^«M^ 2 5 n m t £4<7>? . 
ZftWDNim^Z 360 0/25=144k mtLhfsS 
"T4 k-»C0f-v^*«WlT& $4 . 

[0042] fit', ^mmmmxn. z^xotcs/ 

fil^S2(=. SMF4^fcO**«c^^)g3i«*«r1t 
(C4 0SMF4cOft$ (WDMfi^fgjMSgflt) L(CJ£ 

ix£ih&mk\ m<nm^<m9&*m&. (tji 

ft) t4J8^«ifS^ C*SKt7 ;^ (glWRf-) : 
EQJ 5A*«»'t4>*lT^4. 
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[0043] ZZX\ Z<0»&tm»5A (KIT, * 
tkmm®T' U 7, 5 A t V ^ fc 0 Tfc^L 7 4 5 A t 

tfc«ilc«llfln*ttfc*1-6fcW*JBv^. JWMftfc: 
(i. *S<iS!f 3TSflSiiSWDM 

[0044] piRJf, SMF 4 #'kO±fefroM£#tt 
lei 0 , ftSttHl 3 T'iOWD Mfi^OWl/^-tC* 

n> a"fefcS*£KHu 3i«*ffl9{5t'WDM(i#o®a 
v ^iSj&Btt ( 0 <Offi*» ) £ t o i o ICK 
ff-U:ioSrfflv>l>. iWci 1 ?, JfcWfc? -f /P* 5 A 

fc t*4*», S M F 4 ££_L# 0 <0««OffiSSbfc 
WWW, ^fiSIS3-C1i, iaa^MW^jWB 

?7 5-yh$rtttti:$r*. 

[0045] ftfcWK, £*5*»fl:7<<rt'*5Att, * 

uteewctt . m i am 2 1 j a tc , 5t*-* * u 

(3fcfrl*tilS£*> 6fc, #&ftA iWJtd^cOR 

y^yU-f-^y-/ (FBG) 7fcJEWtUSt7r4>< 

[0046] EP*>. S MF 4 fit <&WDMft 

ix. F BG7?±§a<0RW1*tt<3EtT#»*A i T'H 

SiXJttf)^. 3tt-^a.U-^6*iitT. H*. SM 
F4(cA7J§ixl>< 7 )T\ %8H\L7 4>\'?5AbLXlZ. 

[004 7] td^T\ ±fecr)FBG7 (OT, TV- 

it, ims (uv3t) »ng»f«7 <ftfr?*?> 9£ 

8W3710O8W:. ±IB«0UV3tC0T^^-VH 
6. =5rfc, »*tf*i*/U-f--f y?70)\£?+A (0 

[0 04 8] icOJdfc^U-fw y^TfcJBlSSitfc 

ft. ^V-T-f V/70tyf-A^h$^{5f (JB9f* 



[0049] ftot, ±IS«f7f-Att<(iftSL' 
*«*$r4*»tf>7V~ tm y^7 £#7 7 4 ><8C#Jft 

l ' *«M'5rl.1ISS:«o/^-T'f y^7- 1-7-N (N 

u sm. ) frasraia*^*>*T«* w:#7 r 4 as 

SrfflV^fcfcJO, ±JE<oaji«rttSriofc3te3¥ft7 
4/l^5A£fg3SLT^I>. 
[ 0 0 5 0 ] frfc, ±E<oa3*»tt* t ofcj|fi3SHK7 < 
/k?5AJi, Mi{f07at^9C5rfJ:3fc> #851 
SC0FBG7' tLT7V-r^^L' m%lM 
%0)?U-T<yy7' -1-7' -NjgSWffl^ 

*>* X- s m f 4 izm&mt zztizx-ixh mmt b 

ZttfX'Zl, fcfc'U ;w*&{4, FBG 7' X'^R 
»3ttC ± ot S M F 4 SrgjSti WD M«^tlMiS:4 
^.^rv^io, H8S.i>'H9tc^1-J;^(c x /U— f *v 
71 ■ -1-7' -NS-^fL-PtL^cmLTiJ<. 
;il(cj:0, ZMMmmW-fSMFWry-y HI 

fI^(c : F*-ri>;t* {; 5:<, l J^-yn7 l Sr7c#<tl» 

[ 00 5 1 3 SJt, ;ct)<};o(c:FBG7' SrSMF4tC 
iWSBJfttWf , )?ijc0^7 r A a'{cf B G 7 ' L 
Jt^V-T- -f y?"7 r ^AJSMF4 (Cll* LT^"t 

±is<7)3e^b7 -f w 5 Aji, witrsi i oRim 

iatc mummy <w 1 3m^&zbiz±i 
xi>mmx*%&. 

[0052] BP%, 7r7'J'<n-x^ny7^;l-^ 1 
2tJ4, HI 2^ti^(w, SJ)f*<^S=0:41«fc«x 
fuy (ism7?.£BZ$L+umizmifci><?>) l 

2 2 <Dmmmfi&z%t zzbizxo. nmu 
1 2cos3§#tt^pg-tn«\ ±ie«is#tt (SbfeUffl 

mm ) t o!t3K^fl:7 4 5 A ^ HS"f S ^ t * { 
T**. ifirfc. 11 2KfcVvt. ??fl2 3t*n« 
tt, g»H53K (ASE) fflffiflJWCyF>t*7*/W 
(BPF) 

[0053] -7f . »«*#HK7 /U^ 1 3C(4, JS 

•C^3S*tt$r«ftA i W^t$-ti:•S;i:* { T'^l»tv^ 
;^)#tt2:fiJfflL-rf«^fl)M7 
<i\,9 1 3^KM»tttnWfitf. 1121 
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ttii (mk&mm&) zi> ->tnmtt,7 < >v9 5 as- 

1 0 0 5 4 ] $ fcfc. ±E<03KHt7 -f 5 A{± N M 

9 (AOTF) 14SrfflV^Tt>*3BT4C:fc36«-C&6. 
AOTF 1 4ti, «iffl*»£<i»->fcRFffi*£A*+ 
St. **lfc*»Bl,fc»*A iOftfciM^ (393i) t* 
d k Sfcfcfcfc, A*RF d#WC7-£M«H- 
« £ k Ck "J . fcoSiS^Sr M*? *> -I k *«r*8r 7 * 

»jia i <nftn&mmmhzt h^mx-hz. 

[00 55] Z<7)£ o&AOTF 1 4 titfaBMHW 
-f x 5 Ak LTttflW***tt. «H»tt«*«ltJ£ 
<k0 (Hl3+«fl»l 5#SB) . S^ttiOW (H 
1 3 •tKOflrf' 1 6 #M ) SrfiJffl-tS ZtlzX*), Mitt® 

mzm^h^tzy ^iv9 im7ov9) zm&th 

fctt, JJE«l«Ptt*»J«t6+^«»»*t>r>fcRF 
fit k ttJJiJt. ±S«SMkt:JB tfcHftB* t, r> fc R F 
fl^A^-fiUf <kv>. 

[0056] fc£U ^<0k § , ±8B*'M«dRt3fi^ 
$8dRORF«^£A:fo1-6k3t-uyht*-FV4 
X**»4UTL4 3Jtft« AOTF14^K^>«Jt 

&*4g«II*ifcRFfi#£A*-*-* (f^ti^ 
t-FTWB***) . AOTF 14<0^Oj:5&tff4 

r ><4 * 5 A SrUSt h Z k £ . 
[00 5 7] .IOAOTF 1 4(3, «fttf>RF« 

^fcAfrfSifctJ: OltWMA i <03fcfl^Wj§3§ 
fcfiWfclWtr*-* - k a^lg&fcifr, Witi® 1 4 (c* 
•f J: a K, ffiffl&Btttt ( f?Utt\ 1 5 3 0 n m~ 1 5 
7 0 n m ) ifi)ak:«Aj8j*l*tt (014 4^ttt 1 7# 
SB) iMWLTttawXIWJttfc-frtikCioTfc, 

l>. 

[0 0 5 8] AOTF14(i» A^RFflW 
ClktCiO S *tc»|f»*r&i 

tm&%t:l?>. WDMfi-f-COgjMSgSiL*mO, ffl 

-> T . ttSc9gj*S0i L (CWJE-T £ £ k I. . ft o 

xAmthioiz. &m&Muzmtxm@m.z& 
mm ttzy < iv9^mm-h-mm<. aot f i 

[0059] UUKOJ: 3 *«tt»JB<OWDMga>' 
7t%A 1 MZkMf . SMF4(C. SMF4^tO« 



MF40HS) LfcJ6fcT£fc**S*A ifc^Tttl^ 

mm) 5Azmx^&ox\ 2 k#§ft 

[0060] %->X. #ifcHA i 

y * j « t ft/HS £jQ 1. e: k tfx ^ I) COT'. 

1 A £®6T£^cHH-r&;k WDMgiSSr 
(WLfclBBW- t*xtt**Htl»]±i-6 C k # 
fls*. »C. JJEOabfeSSti. l . 5 5jxm^^ 
k 1 6»fcU:^ft#£«5#£UtWDMft* 

(ffiffl^«*U 2 nnftt) *te»St6«&(cB» 
taiit . (SiMSeSI L tc J: -5 T imMX^ =5r < =5r 5 (OX . 
3 2 fc&JiLh^fttf-f L/cWD Mft^ 

nmvmmzi&t . ±E*»fl:7 ^ 5 akj: 

[ 0 0 6 1 ] mf*«t. ±IE<?D*^b7 -f 5 
AJS, FBG7, 7' , I^ny7-fW12, f^«{*: 
%>mW7<)\<9\ 3^rk'fflU. WDMfi^froMSBiL 

*<o-c. aai-sry iy 7 r >-^^k*«o^»ij^]fflij 

sfi3?fc *t¥\Z S M F 4 Hfgltl. !t'(tT. ±ia«3feMfflffi 
SrH^tl.Ck* J T'§S«T\ ^fAl A^m^btC 

[ 0 0 6 2 ] Srfc. ±IE«we^Hk7 -f /W^ 5 Ait. ^7. 
fAl Art^k'^tcigttttJ:^ (WitfHl 5JC*t 
J:dt. 3t3H8J|{I3K:*J6SMF4<oaj^»4BKK 
ItriAVO *\ SMF4t«*«^a*^* l 3WDM 
fi^Afl'fV-CWR**** (Witf. 0~+3d 
B) W> H1*C^J:3K. 3KjMft^l2tfc(tl» 
S M F 4 cr>AJ)U 4 A tC»Jt« V \ 

[00 6 3] HP*>, 4 )V9 5 A&WCOUX (tz 

tzt. : m&ftw,m^) * { + 1 d hhhtwfcth 

k, ^7'524c0tii^gS^<7)WDMft-^c7)/N-7-5- + 
l-+4dB<0«HtUTJSfttf. Jtmt7 4 IV9 5 A 
&WC0nXMz£ 0WDMfI-^WN° T 7-^'SMF4A.O 

x-hmmmttthnx, 3C7»f*-?*sffl^Tw 

[00 64] ki^Ts ±»LfcJ:'5lCSMF4*»t,o 
F4«ft§ (WDMfi-tCDfK&SESt) L(=J:-5T»*i 

inflwtttiaaRtH-*^****. u>u smf4 

Mumtt* wit s c: k ttf mtcatrft ^> . 
[0065] zzx\ *mmmx'te. mum 1 ei,z 

K-fXolZ. WDMfS^^Xf-Al AlC($fflt^§«* 
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0H;tfcf4OkmJ8, 60kmfl, 8 0 k mfflk 1^3 J: 0 
(C, WDMflHfcOfiSSIBi ( SMF4?)5§ ) L»K# 
$ OiiHt) LTfc<. BB*>, WDMfEiMv^rA 
1 AKtefflStU>3fcT^XkbT<ASMF4£OVVC 

tttiOSMF4<Ofi§t:j6tTWDMfi^t:4tS± 

X-A-T-yiUl 8ASrfflSLTfc< . 
[00 66] CfttJ:*), J/XfAlAlcffiffl (KM-) 
1-*&5fe3Hfc7 -f /P* 5 Atf>,Ml«:fittN-4 (S'MSC 
W*.*) <rk**T'£l>. *LT. WDMfraM^-XrAl 

AWBSPSfcMU :W-a-f-^18AK*-Ai 
T. -e^WDMiSiSxXrAl A{Cj$ffl1-^^SMF4 

( s m f 4 «o£$ ) tawst *aa«ftt «r»R l , mm 
em&zztzmm-hzt&x'Z. tnvca;. mutt 

h WD MfSjMxXrA 1 ACT>3X Y(nW$& tUS - k 

[00 67] ±awJ:ptLTlftH-Snfc3^ 
fc7 -f 4/? 5 AS-fflV^-CWDMSilxXrA 1 ASrffllg 
■TfUf. f£fflSMF4t£9£tl>#fcRA iftcoftfl 

^5A<oas*Rtt£W£tf4 0km~5 9kmffl. 6 
0km-79kraffl, 8 0 k m— 9 9 k mfflkl^ <fc 0 

t^R lt . i mm<w/tmt7 < iv? 5 

B=Sr*^k7 -r 5 A<0iftll*HiJ»r Si k*«r(Rk 

[0068] ±ie<o^- A — ffcfcowtti, T'# 
S *zlt«fq8 SrfM U: ^ k ^ 3 g:&* { £> 5 -2rC . ^x 
f AflMHcSfcRttS t fctf* fcftfc S M F 4 3 tfflS 
3 SriS^ Ufc V * k ^ 5 58SK»fiia»ttJi WfflH<^« V >U 
*W i T«*SSr W 6 6 £ k & k . hU 

h.feiX. SMF4c0iIi(i*t : Lt±KOj:d{c2 
0km#{4k«i&4>&l»\> 
[0069] ( B ) IB 2gffe»JB<7)Kiy) 
01 7tt*&i5|0>SS2f8il0B!Bk LT«0»£*fi3fc (W 
DM) f5jM^TAcO«$r^-t7n.y^HT*)l)^\ 
i<O01 7fc^«tWDMeai^-f B (BIT. *K 

r^xfAiBj t^?zttf$>&) mimtmm 

tXWii U: *><7)k *<x-W.R«<03ttai^Sl 2 k 
fl«fi3k£*$r*.*J3a\ ftiifiSSfi2*>£OWDM 

EsamjKWB+iieM 1 t<m. wmwm* 1 



rl #*«+ttS4 1 kjtsfinB skora^^-ea 

SMF4KJ:"5««SjMfcflljRk'SroTV^. 
[0 07 0] frfc. *35 2lQtJB*(=tJV^t, 81* 
*»]BkH«t:. WDMte#t±. 16$Qd±f>XMW 

fcl 2*y*-F/W;U:0»^«£#LTV^itf)k 

*«S+«t»4 1 fctt. tffljtffff 7 r 4 A' ( D C F : % 

mm) 4 2*?mm4 3%k'mvt>tix^?>. 

[0 07 1 ] ZZX\ DCF4 212. SMF4a*t>0# 
ttWttfcJ: l JWDMflWc£t44HR (ffl&Sfc) *® 
m-t&Wni>(QX\ HRfcs SMF4kR3|W)*Wt 

(^tf^x&k) <n%7T4 ASrfflvvtfliiftSfiS. 

ccoDCF4 2(i. as. eaa©t ccofc^tt 

•MEI3I3] ( SMF4co£§) ] #*V> (ft+kmJjLh) 
SiSSefl&W*^ 1 OGb/sgg) Jft 

ill). 

[ 0 0 7 2 ] 4fc. 3tJt«it54 3tt. <XW*ti1iSI*tt 
S4 1 ^fsiMtC-jJS^N'V-tit'SfiWDMfi-tCO 

mm^y-zmmb b<ox\ mm. x^t-^AF- 

r7r^f Ag<03tttMifS (ED FA) jfflflV^itfc. 

cc7)7ttMiif54 3ii, w&mtmt'zm^xz 

h (fllWlt«tlA itttffL^vO idti^ltLT 
*Kl<7)k-fS. 

[0073] k^6t\ SMF4«0^l!tik^OSMF 
4 W#ftJHc»L"Ci6««:DC F 4 2<7)#t*ffi«4kt2 

**ltf-«Wfc:«eBk ? #1* DC FMtfm* h ( 8 0 k 
mC0SMF4Wi- 1 500ps/nm^DCF42 
«rffifflt*kV^fcJl-&> .■ ZZX\ DCF4 2(i, S 
MF4kHflW5ttJt*»fe i flr4fcftDCF4 2fc:tSMF 

4 k H«<o*^«aftt<osai«*Wtt* { ft«. . ftoT . 

*+«KB|*tSMF4tDCF4 2kt=± l 34t4» 

[00 74] ^-Cl-C. *9Btt»®"fU, iOidtSM 
F 4 *«t)O««tt#tt<0eHI«ilc»ttk D C F 4 2 
o$ft&#tt^lEiIta&fttt k tc i 0 W D M ft-f 1 

S!ty>W«^ffl«f AM X 5 B * , ftitM@+l8*&4 5 
rt«SMF4jJMi-fc*nWJRttTV^. BP*>» *HSi 
ff^OW^UffimT AW X 5 B(i . SMF4kDCF4 

BHstikfttllMW-iidt^o-CV^co-CftS. £ 

(^WkW&i^^mzthZl^X'th. tz 
KL. Z com 1 7 TliiWIEHl: D c F 4 2 
WX\ W. 1 »ICt lu^L^aii^lfflilTA-4 x 

5 A**3!£5@SSf3 fcSftfcfiTV** . 
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[ 0 0 7 5] ZZX\ mWZ. ±fe<0«&£«fltTA' 
4X5 B(i, #4>*i[ir^fEiI»*{CSMF4lCiO 

4 1 im^t D C F 4 2fc J: 04 tSJR&Hfc Sr#>*5 

( wd Mft^o<EjM!0t ) izm ttzm&m&GtmL 
i) s * i mmmizxmmitc * ? t , m.wm.<n f b 

G7*Wfr§$I/OFBG7' (12, 07#!$> . X? 

b>7<wi 2 (Hio. 01 2#s$) . mwkm 

myj>V9\3 (01 IMS) . AOTF14 (01 

3, 0i4#$) zzzm^. zti-?ti. -eojsft^a 
«Ht ( 0 1 sm ) zmm? i ztizx<o mm-tt 

ZbtfTZZ. 

[00 76] =5rfc. RSWFBF7 (02#!8O Srffl 
I^TttlHt? * 5 *WllR^-S*&*i, 0Ht(f0 1 9 

>fA8fcDCF4 2£K{tU *<93fcfcFBG7£iBj£ 
LTfcMf. WDMftf#DCF4 2£2ls|}Ijfi-tS.r 

t awe. <mw:d c Fi^^c-r * i t mm 

[ 0 0 7 7 ] ±!EO»£HlifitTA4 X 5 Bti, 
S#£We. SMF4«fc'<9{agfcEKLTiJ:vW. 31 
DCF4 2iCA^^°V-lC±WJ)0 (0-+3d 
BmigJg) . WDMfi^C0DCF4 2^A^^-ii>* 

JJEwJJISrfijl&n.k dtct DC 

F4 2W|gSfciSH-|.^* i J;V\ ZtllzX*). y^fA 

[ 0 0 7 8 ] MUZ. 3 1 y ( c 

h) ^tz^ + SdBmtZ^mthmtitfh^ztLX 
DCF4 2£0A^7-J+1 dBm/chJti 

t LTDCF4 2'\<7)A1l^ T 7~-Zh1$b%T<,f h&t 
tfihh. L*>U Mt74/l^5B<7)nX#3dBm 
tintztLX. C\<7mmt7 41V?5B*VCF 4 2<T) 

mmzimtti\f, m<m$4 3<n&j) £1+3=4 

(dBm/ch) fctirtfttT, WfAi, 3fc3Hfc7 
-f 5 B£# A-tl-c: tfcJ: 6nx**i:l,$r< r i> 

[0079] O^O. 017, 018{C^-fJ:^fc. % 
mt7 <;k?5B£DCF42 £>|?SfcRWU* . D C 
F 4 2 OfjSX'WD Mfl-SfCV V7- £99 1 h Z b mm 
WDMfi-f«^ , y-lr?Pffi-fS!t* , ><o»ffl<?)[al 

»Stft»t6C:t!flr<, DCF4 2'\cOWDMfi^A7] 

SSe iT'frtc oZb tfX'% . Wf A<0(i?attW|in±t 
[0080] liLh^i 3 fc, 3fs»2HJUe»<OWD Mfs 



j*>-Xt A 1 BtCiiXlf , S M F 4 (C , SMF4 t DC 

f 4 2 1 mti?tii> ^mmmmmmmz x 

#+«KiaTHIflrt4fc*t. SMF4 + DCF4 2 

t&±mty < >v? 5 B£#«t«*iixiHfcRfrw*<>) 

X\ #+IBKISIT\ SMF4tDCF4 2fciCiOWD 
M<t#K4t6iJB^a*lg*dfiry-b/l' (Mil) -f6 

c: t & , ftatifia 2 1 x&mmm 3 1 coraco^fs 

[0081 ] U-oX. #4>»EFb1T-D C F 4 2$rfflV^T 
S M F 4 0^ffi(5rffl«'t l> ^ A 7«yXf A 1 B KJ3 V> 

\,zm.hZb#X°%h<r)X\ WDM«# t J: 0SV^f|# 

WD Mf5^?rf flffl L*!#«iM<0-t- t'XttSr^i^lfil 

[0082 3 -^LT. *&H8HlC&vrc t . ±12^* 
^Mti, 1. 5 5wm^4"t»fcLT16atLh««Kfi 
#****fitfcWDMfi# 2 nm 

JSLh) tfia-t**^ti«Ka8Wi. WDMft^cof5M 

%iht. iMVt^ityowsBizximfkmmi 

WtoXT&lXhh. 

[0083] itz. ±MZ<rmmt7 ^^5Bi,, FB 
G7, 7' , I^nv7</^1 2. i$tft£AIR7 < 
;l/^l 3^rt'fflV\ WDMfl^OfEjUK^ (SMF4H- 
DC F4 2 ) ICJ&tfcftKSfflflmtt (313i»tt) 
■t6J:5K:fl!JSS<i£<0-C. fM«7iJx>7ryX 
ZXemWjMWt&Bbitr. SMF4 (cRIti^ftt 

WDMfgJM^XrA 1 BcofSS-fWc^tfV^. 
[0084] sflrtj. SMF4tJ:04tl.«5yiiDC 
F 4 2 fc 1 04 1 hWk&b i iflUfCtm LT t J: \ Mfi 
(O^i). SMF4ffl«^b7 <r;l-?5Bi:DCF4 
2mnmit7 < )V9 5 BSrKIt* ) . ±aUfcWt» 
JK<0J:dCSMF4&t/ f DCF4 2Ci O^tSUa* 

/l^^ 5 B cotf AdX i H!]»t 6 ^ t I) . 
[0085] i: ±aLfcJ:3t:SMF4tDC 

F4 2#*n?ni»r>&mft&<nim®&imiz* o 

4t*«*l6t, SMF4«OSStJ:o-CI»=5r«.>tA. 

ztuz&tx&mi-&mxmmT'U * 5 b^*^ 
*iflmttt.«jffiftiti-4*s* { *»6. *zx\ *mm 

MTU, Wi{fH2 0t^fJ:5K:. SMF4c7)«$$r 
^^A-it-fl.CtCiO, DCF4 2t^^jL— ft 
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[0086] ap*>, WDMgM^XrA 1 BdffiffiSii 
hftrr^A At LXOSMF 4tDCF42i fcOUT 
OflHSCWKLTs SMF4**i,^^«c#tt<0JSife«P 
ttfc D C F 4 2tfi>r>mm&<?)m*:ft&k OW 

d m(s#k4 t h ±.m$Mzm i a &n&aEttff? 

AM X (3^ft7 4 M ) 5 BW«^MI1ftt (ifcil 
i§3&#tt ) (coi^T coffi$8£ #38 IK* - i -r-y^ 

1 8B*m,-th. 

[0 087] ZtHzX'O. ico^t, xXrAl B(c 
ffiffl (Mt) -f^ftlfft? </^5BOJHi*9l«r 
£ (ft'hWWni*.*) dfctfT&l). fit, WDMS 

8Bfc£-?VYC. *<WDMf^S/Xf^lBfc$Jtf 
^#SMF4 ( S M F 4 Oft? ) fc DC F4 2 fcfc*fj& 

RVD C F 4 2 (CB tfc3Wft7 4 M 5 B 
[0 088] ft-?T, *^fb7^;P^5BO|^3Xh 
xXrAl BwnxhWfMSrtia^Ct^-C^I.. & 

ft4 3 WWWRftt* SM F 4 OfiSfcfcftjaSftttt 6& 

[0089] %lx. maxotzi-zmztitzm 

fc7^?5B£^vCWDMfS&>-Xf- A I BZffim 
ttltf, ffifflSMF4&^DCF4 2£J: l )£&ft4tt 
HA i »<0*f8-9c0li*fiS:1iflW-*i tJ^il^WD 
Mgax^fAiBJiftt^l:. ao« ffljnxhT 
fgg$tl>.:fcA*T'£l>. ttfc. *38WB»?tt, ±l£<0 

^^j.--fb*«&-igKia (+*Kia) ttKft&oTo 
5«ot. a.— r<n--xtzfcttem&i'ATJ*mm 
mil, 

[0 0 90] ZcomSh. JJEO^-a— fbdfc 
OT . 3^fb7 -f /P? 5 AOMBiWttS: flUHU 0km 
-59kraffi, 6 0km~7 9kmJB, 80km~99 

■thZttf*jmt%&. SMF4<0)I@COV^T 
&?LiJJE<OJ:3fc2 0km#fiteii&<9$:K 

[0091] (omsmmmm^mm 

02 1 «*»^)ii!35m»!Bt ixo-mmK (w 

DM) gjM^XrA^^^-r^n.y^ElT'S)!.* 1 . 
IOll2 1lc^-rWDMf5iMi/X-rAlC(±. 818ft 



M2t3tiii©+«Ss4 4tora, ^Jii§ c F«t§54 4ra, 

3ttlH+ffit§4 4 iftSft§SB3 i*)BW»«l«lSM 

[0092] ^fo. ■*m3mmB£ii^xi>. mim 
wmt mmz . w d m m-^ti . 1 6 wajiojfcflw** 

ti>. *uc, ; nc^-fiatc, *9itmm<o 

(EQ) 5C (OT. mMW&T'V *5C b^tc 

tfWRWfefiTH*. tcii. £<03fctWi'MB»4 4fc 
IS. »2HiBgJltTfraLfcJ: 0&DCF4 2iifWt 
4>-h.TV^O. .1002 1^1-WDMfraSv 

XfAlCii, +!8KiajWi< (Rkm) . t>L<tt. 
WDMfi#<OfisiSSflE* { ffi< («itf2. 5Gb/slil 
T) , SMF4<fl#fc£DCF4 2K<fc-?Tffi«-t6<# 

[0093] ctt\ 3ttaii#54 3- a, m2mmm 
tzxmi&uzi><?)tm®iz, <x<r>mm%*m%4 4'\ 

wfisatofiHWr^ t v - fc * TSfl w d m fWoiMfi; 
-SrtiiH-fSfcWT-, xR'Wb'-77r^ 
A'M^HiUS (ED FA) *5ffl0^fll>. i 
<0*fllBH4 3' Ji. »52l6St»]BKTl»aUfct<Ot 
a** 9, -e^tiH (W#) 1*tt*%JMHtS#i:'Sr4J: 

3 tfasttSftT ^ h-r . mi «n 2 2 tsrr «t a 

C. *#USW4*)fH» («*) ^ttS-WtTV^tWt 
t*. **J, c:oil2 2 (p^SStwf'j^lttt -eti-fix 

( ftv m t'm\> wmtfn t>ti& ) zm. lx o «, . 

[0094 ] «*H«fltTA*>fX5CU. SMF 
4tCfStt<b*lT. *WSMF4*«to»*tS*tt<0ejS 

«*#ttfc*tg*it§4 3 - tfi>^m&mmm. 

Hffl<lTAMX5C(i, SMF4t5ttMlB?l4 3' tC0 

mizm%mft<om*:immhz t **mix. s 

MF4hftiiHH4 3' t*«**l«lt)0»*ttfftt^ 
ft^^ttCi D^tl»WDMft^W«^^#*»EfS 
»tc4tftTliMM-4J:dC!S:->"rv^<0T**. Ztl 

iz*>9. *mmmizz>^xh. msm (yxtAt 
mi wx\ m 1 nis^ffitcT m uzmmmm^u 

x 5 a *%5Wl4lEjtt 3 fcfSW feiiT v ^ . 
[0095] C^T', ft(*W(=. JJEO«*SM«ta' 
^X5C(i s SMF4«0ftS ( 4>meMI ) 5&*ifc* *ttf — 

*+«Kia<0lE(H5tSMF4fcJ:')4t*«*a 



(13) 



WW 1 1-275020 



zw%k£i:m®imo£. wd 

[0096] ;^«^«<I^ttt, 351 *tl 

BmizXmiiLtzXdlz. *K3»FBG7^3ia 
(02, 07#!$) , X?U>y-Ol>3> 

12 (@io, hi2#bs) , tm^Mmy^iv^i 

3 (HI l#Hg) , AOTF14 (121 3, 01 4# 
m &££fflV\ ^jgftjii^tt (018 

[0097] LXtcOj: o K, *m3H5fiffM^WD Mfs 
jMvXr7AlCtJ;tl{f. SMF4H, SMF4i:fttf 

DWDMft^c£tl>&i&ftA i S^fi^<7)«*ll$r 

7 <)l9 5CZ&*m.UzmX\^<?)X\ SMF4 

[0 0 98] lot. *aHIgB2fc*»aSSB3i:C0 

ogfl 5 7 * £ ft/NB £ 1, c k # 
ZtLtZ&*), Z<7)m$l>. WDMgaSrliJfflLfc 
#a»flWf- h'XttS: ±fit(6l±-t & £ fc #T'£ h . 
[0099] LT. *W»WIHC*JV^T t> > ±IE*>S 
ifeStt, 1. 5 5/xm^2r4"C^LTl 6tttLh<03tfi 
^£«£*SLfcWDM<I^ 2 nm 

JiLh) *fiSM-*»afci»(c»i, WDMfi^fral 

±i^^7 4/1^5C(cJ:l>«^ffiilKi 

[0 100] JJEcOjfc^fc^^^f 5Ct. FB 
G7, 7' , I?ny7-(M12, aiMiK?^ 
1 3fciTfflV\ WDMfi*0fi3H (ZZX'li, 

k'0^miW£'J*gi-tH\ SMF4 tc|Wt4^*t 
T\ ±tE»*£lil«*3S8*S»: WDMfiSS 

[0 101] ±J4UiJ;3fcSMF4i:#IB 

^tSifB**^, SMF4W*$tJ;oTM : 5rS 

mmmmxn . m ^.ub 2 3 {c^-f J: *c . smf4« 



-a-ttU Sfet:li#'W8IZia»K:ttfflt*liiyifll 

ffltTAV X 5 C M-a" fttS . 
[01 02] IP*>, WDMfisa^TAlCKflEfflSn 
*3fcT>W*fcLTOSMF4fcjfc«II84 3' ttCO 
UT<0lP8t*fJELT. SMF4#iO»*«£tttf>» 
*«fttt*««»4 3' #to»^{^Ol«*ftfti 

(ci owDMfi#t±t4±iai*ig*aHitL5 
it (s^#tt) iz^x<7>mzftmiK*-j.-T- 

77H8C£fflStl>. 

[0 1 0 33 ClWCi 0. ClcOii^t, j/XfAlCfc 
ttffl (MM ^??^t7^^^5Cc7) B a pa?r»M-t 
h (WchmzWil) ZtifiX'th. ZLX. WDMft 

8C£S-?lvt\ ^<7)WDM(sjSvXtA1 Cfcffijft 
^SMF4 (SMF4<5>R£) i:3t±i1@Ss4 3 ' t(C 

F4&(/ftt|Hf§4 3' KBtfc3K*<k7-f;^5C* 

WD MeSSs^f A 1 C X b <0fid«i t> 01. «r t 
[ 0 1 0 4 3 * tT . ±a<0 J: o Iz LXffltZtvkXm 

ity 4119 50 srffl^xwDMe^v-x-rA i c imm 

•ttlii. f£fflSMF4&t>'7fctii|i2f4 3' \iZX^th 
WDMfej*v-7xrAl C*a»T^(C» fiO N ®37. 

a<o^^*—fk*«*-SKiBi <+«Kia) mz'm-> 
XUl(T)X\ ^-~^<n=-~x[zmtfzm^ : yxy-m 

[01053 (d) m4m&m<nm 

m2 4i^mcom4mimmt ixm%m% (w 

dm) imi'ZTj±<nm&Zmt7'u<7 7mx'hht>K 

C<O024t^tWDM®S^rAl mUSfi 
»!BH=-C Ma L^i^t [3I«i03t)IfI^a 2 1 Tt^ft^ 
B3t!r'?-^^l.t3;*\ *jS^12*»4><OWDM«^ 
*3teHMB+«t1-i3tW««ttlt38 4 3fcilfl^ 
ffi2t3ttiH4'i«?s4 5fc«HI. *««+li»4 5ia. 

mmmm 5 t*jMSKB3 ww^aas m 

FAlziVimZtitzffitflbtoX^^. 
[0 1 06 3 tcii. *»3SdBB!BttJV^Tt. SB 1 
WBJBiRKK, WDMft^tt, 1 6*JaUttfWCfl|^ *« 

Ttl h)WJ.±C0%i&»t&ttlX^&i> cot 

zix. cic7)02 4(c^tJ:-5iCs ^mmmcr) 

mm*®%44Mt. %mm46, 47^>DCF4 
2, M^UffiilS (EQ) 5D (OT. (fftliif^ 
-YX5DtV^3tO, 3K^ft7^yk^5Dtv^A:')-f 
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£#*8<f»4 6 , 4 7^DCF4 2* i KSSn-t^^ 

[0 107] ZZX\ DCF4 2J4, ft 2gtM0BHICT 
*j*U:t»*>fcFWMc. SMF4*«to4MW*tttJ:«3 

tW, CW«^t,. SMF4kPWW*W<5»^9 

^icod cF42ii> fsiisgK c ansn ( s 

MF4*>*3) 3 **£V> (g+kml^) fSi* 
58****^ (Witt 1 OGb/sgg) H^fc, ±E<0 
«fl:MT^ &< <r&fc«)KIWt . 
[0 108] 3t«WI»4 6. 4 714. «l«L. 
^c03t«t@^+«4 5'sofiatofi9Wr^-fe*T 
SilW D Mfi^OSMi/ - £ WW" 6 fc £ £ ? 
(4, DCF4 20fNS^3l#*§i<, DCF4 2'\C7) 
ifcA^V-fcMR* 1 * 9, nXiSMF4 {Zit^X± 
Svvfcft, £<?)4 dfc. 3ttJUB»4 6. 4 7£2SJa± 
co«iSt L/C, t Wiat D C F 4 2 £&A,£t»c LT 

SMF4. DCF4 2&f : fttl1I#§4 6, 47f4£ 
Tl-fc-yhfcLTffiJHSftiClfcfc&fc; 

[0 109] zixhcn^tmm^A 6 , 4 7i>.m 

U£. x/l/f^A r 4 AffltfHfcflNKS (EDF 

A) fcJiJflftRSflS. *fc, i*L^3t«B»4 6, 
4 7(4, 440t»JBC*J^Tt>s *OW#«H4*%£A 
i fc*tl/C75y J; o iz&MmtZixxmrt 

[ 0 1 1 0 ] *LT, *«^0«&^WItV^ x 
5DI4, SMF4fcl&W£>ixt\ -?-<0SMF4**l>oi& 

^mttco&mm^mt . d c f 4 2 #t>o*£ts# 

tt^EjMJti^fttt. 3t«fHS4 6 , 4 7#«,0»JHjc 
ffttOWURJ&ftti t £4 9 WD Mf5#K4 t 

[ 0 1 1 1 ] w*>. ^mmwnWimmfTfM x 5 

DI4» SMF4 , DCF4 2aV3te«lfi»4 6. 4 7C0 

zxizmm&ftcommi&b&zbzz&ix. s 

MF4, DCF4 2Z«^3lSia*H«4 6. AlifittlZtl 

h imskim&comm mz 4 <o ± t s wd m«-^« 
fc^-css. fttfu zcr>m2 iximmn^mmmz 

DCF4 2&tf#*«84 6. 4 7jWKVWT, S31H 

t o 1 1 2] zzx\ mmz. iJB«oa*nffl«T^ 

-fX5D(4. SMF4tf>*S (<MttEK) 
^fc^fc$*UDCF*&tflte8fl84 6. 4 7c0 



F4fcJ:')4t««*IStDCF4 2t:J:04t48Ufe 
£i3te>IMB»4 6. 4 7 4 9 ±1; 
*:JS£3I#&2S<9T\ £<0«&il£fi<ll.9S4o 
fc. WDMft-f«fE3l86S8 (**aSE8t) 

[0 1 13] *LT. ^«A£»8tt^ gl£tt 
»JBfC Ma U Jt 4 o (c. #RltS<0 F B G 7 ^#38$ 
I(7)FBG7' (02, I7M) , X^oy7^W 

12 (Hio, hi 2M , imwmwk? < >i? 1 

3 (01 1#!$) , AOTF 1 4 (013, 01 4# 
KB) &f£fflv\ -Hi<ffu *0&*3S3S#tt (018 

#hs.) *ftaRtt*rs i t £4 o ns-r s i t 

[0114] dt. *m4HJi^®coWDMfs 

iM^XrAlDt4n{f. SMF4k*till^4 3' t 
36«-t*i-Wit>o»^«#tt<0!R*«fttt J: 0 WD Mff-f 

(c4t4#is*A i &<?)%M^nw&zmmio 

*H««»tt ( ^jMttt ) i t o fe3K^Hb7 * ;P ^ 5 C 
^, #«f*Kia*flll«t4SMF4tK(t , rv^cOT, 
SMF4kDCF4 2i:^tili§l4 6, 4 7tt4 0± 
1 4 ±IE<0«Bfe^Sr#+*IEISlTHfS LX^v yWt 

[0 1 1 5 3 ®.~>X, ZC0m$i>. 3tiift^a2i:3tS 

figs 3 1 cora^^fSjMS&wa^^tt^ js**<sff tt 
&zttfxzz><Dx\ &wtm (mm^mnA 5 ) 

lefc^T, SMF4»4MkS:DCF4 2KJ:0*lflttS 

, wd Mf5iM^ nm Ltz&mm\m+r- t'xtt 

[ 0 1 1 6 ] * LT , *HWffi(CfcV%T t> , ±IB«oa 
^(4, 1. 5 5Atm#*+^kLT16«[Ja±tfMfcffl 

mmzmitzwDum 2 nm 

mMizx^ximmxzK^icox-, w&v>3 2^ 

±K*«Hk7^;^5DtJ:4a*iaiMlJ4 
[ 0 1 1 7 ] IMmmily 4>V? 5 D i, . F B 

G7. 7' , X?ny74/l^l 2. H»1I7< 

/p^ 1 3&fc'fflt\ wDM^^otasrai (ic-rtt, 

fc"»!»J3']^®lW5r^ fc-fr-f . S M F 4 tR»t* tf» 

[0118] tzbx\ mm¥®$s4 5(4. <5gffl-ri» 
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x\ xmummx-u, mnm2 5i,z^i-xoi l z, %m 

1gf§45, 46tMLTi>, H(iaL^SMF4. DCF 
SMF4tDCF4 2tftiHi§s4 6, 4 7 1 #**t-? 

SMF40££(cJ:oTJI&l>7t*'>. ClftKJEtT 
>§f£ft-fl>'J*gt>J>l>. *CT\ L<^m25[Z7fs-t^o 

[0 1 19] EP*>, WDMfS£^X-rAl D£|£ffl£il 
IftfUXt LT<0SMF4. DCF4 2&t/fttiH 
f§4 6, 4 7tO^Tc7)1fi?(C^fELT, SMF4#b 
ojS*^140«*#ttfc D C F 4 2 #i>oifcft#c#tt 
0«^^Sh^tl(©fi4 6 . 4 7#iojfcKtt#1t<^» 

nffl«#tt (iSimttt) iz^x<?mmzftMUz*~ 

a-T-77H 8DS:fflSLTfc<„ 
[0 1 20 J CmciO, S'Xx.MDKfjgffl (Kit) 
-f*.£SMF4, DCF4 2, fttlfifMe. 4 7. ft 
3Kb7 ;W 5 D C9qq8t£ffl)$~f"£ ( ft'NR(cflJi S ) 
ZttfX'Zh. tlX. WDMgjU^f-AlDCO^ 

WDM(5jM^Xf Al DtCffiffl-f^ SMF4 (SMF 
40>*3) . DCF4 2a^3ttttKB4 6, 4 7(C*«5 

tmrnrntMiRi, mwitzmmmttim 

tt.74fr?5D£ffi\rtb. ^flfcj: 9 , ffifflSMF4 

i. «->T, ft^-fk7-f/u^5D^Mji3xh^iii|«-r 
[o 1 21 3 tlx. ±mcomzixm^titcm 

it7 4 >V? 5 D Srffl^TWD Mf5i*vXTA 1 D iffim 
"Wltf. ffiffl S M F 4 , DC F 4 2&tf #«<B84 6 , 

4 7ici i)4u#»sa i mcDjtmnmmimn 
mmmx-h. ±&n*-*.-tt.*&&-%BW& 

[0122] ( E ) **>fl& 

=Srfc. Jb»Lfc*3SSBflmJU fi3SIE« C S M F 4 

ifeft »«ftt ( fws ) *^c*> * ft . easiaBcic t -c . 
a*sffl«T ^ <-f x 5 a- 5 d commnn & * - x -it 

IX^h (0*0. «^»(STV^X5A-5D(if£ 



If flffitt £ ;* - * ~f L t"* £ fc t> "TIB? * 4 . 

101231**:, ±.mitz^2^AW&mmxu. 
&<pmmmmzm*:£m®TJU x 5 b - 5 d 

•i>*>\ BUtf. £+8KlfflKtt/B§il&SMF4 J K>C 
F4 2*fc*to#T><'f*«'>Rii**l/t. gES^Era 
(tU<U, ftjMfi^S2, ftgfli-113) fclo£ft 

zmmt-ftixmnvziz iizixi>*\\ 

[0 124] $ biz. ±iBLfc»2M(I43WBWC 
«. WDMfi**)fcK#« (fl6ffl*ftff«) #1 2 nm 

r am ^ 5 b~ 5 D^ttii^tt ( siiwtt ) zmmf 
[0125] *jt. ±.&it:%mmm?ii. wdmb 

JUv-XtA 1 A- 1 D fcffinZtl&ftrJU XblX. 
SMF4^DCF4 2, ftJi^ls4 3 (43' , 46, 

4 7 ) &t'£WeUc*\ XmiiZtilzmfeZtii 1 . 
Z<m<7mrJV *lztt IX h . Ja* Ufc#S«fc««t 

[0126]$ fefc, ±SELfc#HBtS»!BTtt, 

X 5 A- 5 DK i 4iS*tS#ttco«*^fflf« 

J: o «r#ttfcJ: oTfif * 3 i fc b "JITPft* . 

( i ) ryxy7 7yx£fwti.;frffi 

BP*>, iHflffllJ (ft3Sft^a2) HfcV^T. SMF^DC 
F. fttiHSg^bojSftffiffttcom^^tttiOWDM 
«^K4t4«*«to«ftt («#]) b&mtt&X? 

(ryxy7Tvx) ittctoTi. ±iea*s 

ftfcV^fcJ<ffl^4>ii$3M£"e**a t . SMF + D 
CF, SMF+fttiiflS, tL<«iSMF + DCF+ft 

* t tor nm-t h tz to (c3iffl $ tuz m t% v \ 

[ 0 1 2 7 ] Mitt, aX4EraoSMF + DCFc7)S^ 

iitfi, ^toa**HiojiM^t7->***»oiStt^ 
wDumzmmtz. 9m {X5tmw.3)x-ht 

^«rfl»X-f4ffi«t«r<. J61iffl»toJlMI«ftt*«i6 
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[oi 2 8] zzx\ mtimx'nmww-cvpmte. 

L D 2 1 - i ( m 1 tEpjirtS 7Xm«fI£ 

(T'/r^-^ : att) c?>®mg.zm&itc*)i-z>z 

tt,Z£r>XmiX'Z&. fcftf, ZC0TVX.>7Ti<-ZX' 

a. miizfcmnmz%iMixt><mtf*)i . o 
1»ic«JgLT*$*. *<nM%.®&£%^xm%<rm 

[0 129] flT. Witf. tHHaa^fWIt:. ft 
FA't-^MBlU fiSSKLboWDM^wt 

busk 7 -f - fa- -y ? 3 fcr-f ittf . fsisssco 

izfflwtz>zt#fjf&t%?>. 
[0130] ( 2 ) afcJtusotM y*«*wffli-** 

E D F a^cowd MgiMfflo^iirai , as**** 

y-^^&t wijm#tt*m-f£. mm. mm 
mu zitow yzi>->tz) mwmMt o . *t . 

BS#asfl Ay- SrTff !> fc O^il^Sr t -j fc 
[0131] Cl<7)3i*^fiJfflU-C» 3CHMB»(c 
SMF&tfDCFtfio^£«14££;b-tt*:«3Mt 

tt. tL<u. smf. DCFatfjtitss^io^ai 

j&Kffi t LTi3< ZtX\ **H*MIt ^ MX5A-5 
Djffl^<Tk SMF, XJi, SMF&l>'DCF, 
tL<«. SMF. DCF&^3KJtMffi»CJ:oT4t6 

[0 132]W*tf, SMFOjfBM*tttDCF«0S* 

•Witf in. 

[0133] Z<T)l » . 3t«MB»rt«)fSiJ»ll]88<0 
EEPROMflWWt 'Jt, ttfflSMF&tfDCFfcJC 

<i yftmtzwsmxm (*-*-<t) ixaz. 

ttJBSMFfttfDCFCJBCT. wW.** 'J fcfitfFLT 



mtm. i ^mmx-mmmmmmmzn 

JtithZtifiX'%h. 

[0134] zcox o tzmmnw y^mmmt: 
o. atasftowAtifcoxteji-cs, y*Tj>m\ 

±mxhh. ±^<0J: a fc#JWW0>y-f y# 
JBtt, i/R'WK^T'fA' (edf) cyy 
(P) ^H-rtl.itci-j'CtSft't* (Jflfcfiffll 

SIMHLT. : W>^«S«H»WttfeSMFXttSM 
F&U'D C F o»*tttt<0H$fc fctiftGtfttfc LTfc < 
ZtX%. SMFXJiSMFat^DCFt=J:oT4tS 

s ) ifimsmmzn^it § y 

mix. $mmmzmmzx-*-<{tixtm 

if 

[0135] 4 IX. **WJ±±»Lfc*tt»S!it»« 

m«%BLxmmi-z zttfx-z h . 

[0 136] 

mmyzTMzxiui. mrnmz. 
^fcmftmimm&miizj; 

&®&m®%tfmt>hx^i<vx. *<ejMssco«* 

*1@(Cf6lJitl»;t* { T"#.i» (W*«l) . 

[ o 1 3 7 ] ±ieoa*^(i, ti>. ± 
Ewiw^ttMWJJEwBajHWfc tr i . 55 

m<r>\mm.iz£^x\tmLx$t£<%z><7)x. zo 
£o%i%^z. ±m<r>m<mmm%iz£z>®m<r>m® 
*mozt itm>x ( w *jb 2 ) . 

[0 1 38 3 4^, C^m^^fflffiflti- ±ie^iftft^ 

<. miimmmizmitzmik£®mmt:G-tz>ft7 
iiw&m^xm&ttui. HiWk£<nnmtz#xr) 
mm^mmmt^-r. mmmzmumx. ± 
tm&&<r>mm , m&hzttfx%i>(r>x\ ^x-ta 
mmtzmzttfx'zz, (m&3) . 

[ 0 1 3 9 3 S fet. *»B«***S3tt<5HI>'^TA 



(17) 
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[ o 1 4 o i ±E^«*a«i. jje*>**i« 
3 i t imthx^m-hh < 5,6). 

[ 0 1 4 13 ±Eoa*M»«»t^MWIfll»?) 

i t * < . %wmm^<nmmmM^K-n u 

WE*W* (IWtJR7 ) . 

x%h mims) . 

[ 0 1 4 3 ] $ WJJcDfcK^fi^S&i^TA 
#14£&j|«Sfftct4Cka 5 T#4. ^T. 

ffl U/c#«M(i<OHf-t'xtt*^|(cinj±-ri. 1 k a<? 

[ 0 1 4 4 ] ZZX\ ±tB<0«*at. JJE<0»*#11 
BrSSfcRW* (W*tf . 1. 5 5v4?cM 
-Ml^£4"l>k Ucl 2±;x-YiV) l3Lh«a»* 



dv!fct4«>-C*«T*4 (W^illO. 11). 

[0 1 4 5 3 ±ie^«*HfflfI§sli. .LBOftft 

2) . 

[0 1463 $ felc, *^<7)«*#M3tf5iMxXrA 
fciiU*. 3tfi3SBK. f^EiSK, #«ffl«f*fcJ: 

XTj±£fonmm.*mskm®mzi-t> z t 
h. m->x. mmim^zmmzmmiKtfbm 

»A*7 7* fciMRtfll;*. 4 i k tfX'% 4 COX. 

m.m%m ^m^nxx m< <\mtzz t tm 

3) . 

[01473 zz.x\ ±ii<7)m$:£i> . imcofcfkzm 
mn#. m^MW^Wi mz, 1. 5 5v>f7n^- 

mmmz£^xt,mmx%%<%&<7)x\ z<r)£o%%> 
mz. mm^nmizxzwiMcottmmo 
zmm>x^%xhh (m*m 14, 15). 

[ 0 1 4 8 3 3r*3< ±ie<oa*^fliffi?§^ 

n*i«#§) T«**a3tfli^<ou^fc«ii4ik*«r 

Ilk* 1 ). »*£S#m#<0U'OU£»E1-Sfc*>«>* 
ffl0HIS§^iS(tl)^k*<, 4rtH«BSS^)»^fi3t 

mZS-H Z k $:PS±-ri» ^ k 4 (tf^JBl 
6) . 

[0 1 493 4fc, Ccoa^l^HS^t,, ±E^fEiM 

■e#* <i«**i7> . 

[0 1 503 *»Bflo«JS^ajtgai/X7 ! -AK 
ov>T<0tf ®.\znfoLX . ^I^rVsvf 
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h£8WtI>.rfcrt i; Ti'. ;ftfcj;9. Wmh : &¥t% 

mum"/ xt h.<n?x v i> mm& a t #t# i ( » 

1 8 ) . 

[oi5i] zzx\ ±ie<7)3tTAwx^\ jcmmm 

H*i«ftt£ fc o fc«5ygJii«S*8«fc8fH-* £ fc 
A { TS6 (1*119) . 

[0 1 5 2] -LIB^tA^ X#>\ ftfi&l&fcS 
ovvcwttffgfcOfifcttJSL-C. #£jStt#t>-3»gft 

#e^^is«^#tt fc wmmm fc -3«ft«&tt*>e 

iM&#ttfcfci 9£&*SU&tfflrf 6ft*ffifft 
#ffifc^Vv^t»«£#8ltl>£fcfcJ:9, ttffltft* 

£ fc -5 fcifBUHlHtlKMCURtt^- 6 - #*T& S 

(n*3S2o) . 

[0153] ££>fc, JJB«3Kt^^ ftfciMSSfc 

tWffiST*6*£tt, 3Cfisa»(cov^OflWBk*l«l 
»to v ">X comt fc cvmzftm LX , 5£f£jM?«* s fc oj£ 

«1tttfco^T^ffi?fi£fr»1-|>'.rfcfcJ:9. fitffl-f* 

t fc -j fct&tt-rs i t a*r& s 

(MSH21) . 

[0 1 54] ±ie03tr^VX^\ 3fcfiS3»fc. 

iiBtfSMJStfi-g^^-c-e^^ESSSA^fco^^tt 
jet w&wmw&iimtmmtimtM 
sit. ijEweeiwtMftSiiTikft^Wfiii^sfli 

#f*ifc*«»T***&(i. ftfro*S&, ttftftlfltttfe 

ttw#fit£#ttfc i 04t&«*S6S:*lflW6«jfeaM 
(IHttt-?^rwjfff8Sr^ffltS^fc(cJ:0, ffiffltl. 

*S«ffl«rtt«: fc o3ta*S*MB8* ««K»H-r 4 £ 
fc#T#l> (IIWiJH2 2) . 



[ 0 1 5 5 ] JICT, JJEOSBfefci. 
WWte«M>i: L/C 1 h/W) GUNNERS* 

mmt,z£-?xi,ii!imx'%%<%i<ox\ zo*?*® 
mcommmmm^txa<zuim>x 
imx'bz (mm 3. 24) . 

[01561 ±iecWKTAM Xfco^TOffifBfc 
iJUyMUflTOtt*. &££Mft(I^(5MB§SIfclELT 

attic fc«'j«tw i s - fc #t£ swt. fstt-t^ 

#»^«S<I^«»$rB'M-ri»£fc* 5 T&, Wkm 

mm%tots:z>±m.&imbz.ttfx$z> m-m 

[0 1 573 <Wc. *f&HJi^$££*3ravXrA<o 

zmm-rz - fc ^^^a^^a^fEjM^x-f a zmtb 
xmmz, &azbTwm?&ztifi"c%i (ft 

#112 6) . 
[0BOSf#£i&Hj§] 

[01 j *i«b<o»i mmmt Lxms&sst <w 

DM) fEji^XT^O^Sr^-fT'n-y^liT*)!.. 

[02 J S&1 !8tfB»fci3Vvc3eR9tS*>7 r <aV5 
»,77V-tVs7 ( FBG) ^fflv^S^UffifS-fA' 
-f X«0»j££ii?*7*o 7 9 mX'h h . 

[03 ] ^RltSOF BG<0}g«^rffiS:KBBt*fc«)<0 
0T*>S. 

[04 ] xmmcoF BG<r)®3amw®x$>z>. 
[053^1 mmmmnm&mmmT'U xizm^n 
h mm?> f b Gcomxmmmxh i . 

[06 3 RltSWF B G«Rifl*tt<O-M*Srr0T* 

[073 %immmi l zi5^xftmm<oFBGzm^ 

[08 3 7t^3^ffiOF BG(O^WBilB0TJ>S. 

[09 3 mi miMmm<mm.mmr^ xwav^n 

[01 0] JBl«t«»fctJV^T7Tyi;^a-x^n 
n-y^0T$>&. 

[01 1] miHife^»fcfc^T^««5^«IS7^U^ 
Sfflv^SbfeSMfltrA^ xcofflBJc^^-tyo ■/ ^0T 

[012 3 ^lHJfi^fcfc(tl>7r7U^D-x^n 
y 7 4 /k^ tfOmjS^US: ifit 7'n ••/ 7 0T'J> h . 

[01 3 3 3f51*»«JBfcfcOTAOTFS:ffl^A:«* 
IHI«TA'-f xco«^7n-r7-o -y ^HTA4 . 

[014 3 *lS65l»»fcteV^TAOTFS:fflV^»* 
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[ 0 1 5 ] SB 1 (WDM) 

im 1 6 ] % i ^iBB«tfcwsa^n«HaT>w x<o 
> - a -ft^ffi t f » B ^-r s -?* h . 

(WDM) fiSSi^fAWWlfcfcS^o? ?HT* 
[01 8] »2HieKBOWDM€iS^T A<7)Sgf£0 

[01 9] 823QraiBfc:i3VvtRMStf>FBGfcfflv> 
fcaUteH^rAM Xwm^^tT'D -v 70T"fc I) . 

[02 o ] %2mtmmiz}mm$:mmm^u w 
[02n *^w»3HM^i: Lxms&nft 

(WDM) (5&i/XT^1fl&£^t-7'a.y;?0-e*> 

[02 2 ] m3mmmizm&mmm>wmme> 
[02 3 ] m3mmBBiziMhm*:mm®TJU w 
[024] *^^4»i»t Lxms&mit 

(WDM) fejM^XrAOfflfig5r^-t7'a-y^0T'fc 
[02 5 3 JB4ia«^KJ3ftS«teS6*l«TAV xcT) 
[02 6] i' yV/U^E— F 7 T 4 A* (SMF) tftojft 

mitmmm&m:mw-t&t&cDmx'$)Z> . 

[02 7] yy//«-H7T^A (SMF) tfiojft 
[02 8] yym-H7r-f^(SMF) 



1A-1D ifcf^Sft (WDM) <»*v-XtA 

2 zOUiHg 

3 #sfgss 

4 yym-F7rY (SMF : 7fr5>*«8) 

5 a- 5 d SBfeHlifitSi ( mity <M, 

m^'U x ) 

6 m-*xv—9 mmma®) 

7. 7-l~7-N %mMcn-7T4 WjtffV 
(FBG) 

7' , 7' - 1-7 ' -N ^mmm<07r^J<yy-y 
??U-T4>y (FBG) 

8 #77*4 A' 

1 0 37 

11 7 5 7 H 

12 7T7*V<.u-X.9uy7 

1 3 immmm a m 

14 ##3^^ a— f7iV7 i )V9 (AOTF:Acous 
to-Optical Tunable Filter) 

18A-18D *-*-T-7')\> 
21-l~21-n %M (U— *-F = LD) 

2 2 - 1 ~ 2 2 - n Ay Y^X 7 -f /k? ( B P F ) 
2 3- 1~2 3-n ^IB2§(MOD) 

24,3 1 %*T7 

32- l~32-n 3t7^^ (AOTF) 

33- 1-33-n 3tSfI2s(OR) 
4 1. 4 4. 45 3t»1S+«S 

4 2 M«7r^A(DCF : ftttttfttt) 
43. 43' , 46. 47 Xttfift 
121 

122 i^ny 

123 A S EjfpftfflA'y YjIX 7 ^ )V9 ( B P F ) 



[01] 



[06] 
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[02] 



ims) 



W0M« S ■=£> 



«Ml. 



4>SMF 



|7 V 



J 530 a-Rtnm) 1 ™ 



" 8 i 

( fug) 



uv* 

o 




[04] 



j imm 



strut 



mnnmm 




[07] 

£ ; SMF 

r5 Q 



7-N 



10 : ITf 
KttftA 



[08] 



zsmmmsssmmssm: 



l f !L 6 j 7 ' 



[09] 



r4=SMF 



[010] 



I r j 

l 7'-2 



/7'-N 



,4 = SMF 



[011] 

W= 4'SMr 



I 



T 



12 



[01 2] 

122:£9D> 122:X90> 1&J'ASEjfPfcJRBPF 



S 5A 
[022] 





1520 )530 1540 1550 1560 1570 

It -ft (nm) 
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4 = SMP 




[019] 



* ^y42 DCF 



V 530 jg^nm) 1570 / 



[014] 



-5A 

, L 4:SMF 

WDM«C> [ , rJ* A0TF J /^S 



[027] 




[028] 



.2 



B-2 c 22-2 (23-2 



|lo JePf J MOD • 

! ' < 
■ i i 

loLbpf •MOOk 



21-n 22-n ?3-n 



/ 



115] 

1A>WDIvr^*'/tfA 
4»SMF 



n 



32-1 



CP «t 



34- J 



5A 



AOTF 
7" 



- OR 



,33-2 



AOTF * 



OR 



HAcrrFl4oJ j 



1.5385 



K551Q 



1.5635 
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[016] 



[026] 



10 A, 



0 SMF1(80km) 



® SMF2(60km) 



®SMF3(40km) 



20 1 



CO 2 



EQ3 



too 



10 



0.1 




: i*fR£ \ 



0.01 1 L 



0.5 



\ / 

\ t 
\/\ 
X \ 

£ V> 

1 \> * » > 



-J — uJ. 



1.0 1.5 2 3 5 10 

% -k (/*m) 



[017] 



f 4« 



r SMF /» / 4-S MF ,41 4^ S MF 



5A 



[018] 
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[020] 



[02 3] 



I8fl 



1 ftUk 



©SMF1(80km) uCFi 

1500 ps/nm 



it* 



©SMF2(60km) DCF2 

. -1000 ps/nm 



iff* 



©SMF3(40km) DCF4 

+ -500ps/nm . 
= I_lllULI 



i -5Wps/nr 



© SMi"f(80km) *HNI* 



E0© 



© SMF2( 60h m) 



SSL + 



EO© 



(3) SMF3(40km) 

_Q_ ^ 



E0® 



[02 1 ] 



t 43' 5C 7 43' 5C 

>*,i . **b*a*iK« 44 



2 4=SMF r 45 / 4=SMF ^4b 4:SMF 3 



CH24] 
10 WDIVWS&WA 



4b 4-SMF 



[025] 



© SMFt DCF1 * 

(M) + (SB) + 




EQ0 


(2) SMF2 DCF2 

GO + C© + 


^> = 


EG© 


© SMF3 0CF3 

O + O + 


^> = 


EQ® 
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(51) Int. CI . 6 FI 
H04B 10/17 
10/16 



i 



